5Gb/sNRZData 



d_DT 



rr 



Jitter 



200 psec 



t r 



T, T- 

0i |a i 

02 



0 3 _ 

04 _ 

05 _ 
88^84 

SS 2 /RS 5 



L I 



M 



ssyRSj 



SS4/RS2 1 



SS5/RS 3 



Error 
Timin: 



ing j )( 



Retimed 
D 



T 3 



N 



D 



I T 4 T 5 T 6 
1000|psec ■ » ^ ' ' Qi 



I I 



H 



U 



R 



Q 4 



C 



Q 2 



Q 3 



K 



1 t 



I 1 1 

T10 T n T 12 



^Pi±r§ynctirDi^ 

^asmg Multiphase-VGO«i( 

Figure # ^ 



Qi 


Q 2 


Q3 


Q 4 


Qs 


SynchState 


RetimeState 


X 


0 


0 


l 


i 


1 


4 


1 


X 


0 


0 


i 


2 " 


5 


1 


1 


X 


0 


0 


3 


1 


0 


1 


1 


X 


0 


4 


2 


0 


0 


1 


1 


X 


5 


3 



SynchState 


Ql 


02 


Q 3 


Q4 


Q 5 


Clock Late wrt Data 


1 




0 


0 


l 


l 


1 


1 




0 


0 


l 


i 


0 


2 






0 


0 


l 


1 


2 






0 


0 


i 


0 


3 






w 


0 


0 


1 


3 








0 


0 


0 


4 


0 








0 


1 


4 


0 






-ft 


0 


0 


5 


0 


0 




1 




1 


5 


0 


0 




1 




0 



May 2, 2000 



D Boerstler 



-i r 



Ti 



01 _ 

02 _ 

03 _ 
04 _ 
05 _ 

SSi/RS^J 

SS 2 /RS 5 



N | 



SS^RSj 



SS4/RS2 



SS 5 /RS 3 



B 



D 



M 



Error y y- 

Uming ft j{L 



Error 



T 4 T 5 T 6 



1 r 



Ql 



U 



H 



Q 4 



R 



Q 2 



Q 3 



K 




Clock and Data Alignedr^ 

Figure^ ^ 



ELBoerstler 




Error 
Timing. 



ClockJLags-Data-^ 

Figure 



1 I 




Gleekieads-Data 
MayCTo^ Figure 4^ 5* 



-B-Boerstler 





A 



CO 

I 



5tiJ 





CM CO 






"S 


at W 


CO 


Q 


c5 col 
D Of 


"3 
o 








*& 
1 


ampl 


i 


CO 


<o (Oi 


CO 



a 




CO 

© 

E 



* 2 

55 co 

« o 

£ E 

<D CO 

CC CC 



(13 
i 

Q 

i 

o 
o 

B 
"55 
Q 
0 

CO 
CC 

OL 

<D 
CO 
CO 



HQ. 
0 
Z3 

Ll 




o 

CO 

© 

CL 

E 
co 

CO 

CC 
13 

a 




CM 



3 5 




LL 
t 

LL. 

Q 




d 2 



CM 
CL 

o 

LL 
t 

.9- 
E 
Q 




d g 



CO 
CL 

o 

LL 

LI 
Q 




C5 
UJ 

00 

o 

01 




3 

Ll 



D 


— i — i — 
i — , — 1 i i 






0l_J 
02 1 


~T : ! 1 ~ ■ ! 


! 1 1 i 




i.i 

ii 11 


03 1 i 1 i ; | 






! U 


04 i i 1 1 | ! , 


i 




05 1 j 


^~ i 1 i — i — »— i i 

i i i i 


i 1 


SD 1 | 1 


, i i i i 
, i i , i 


i i ! 
i 1 i j j 






i 






x« 1 i ! ! ! ! I 1 n 


SSyRS^ 1 ! I I | I 


n : 




up i 1 ! 1 ! ! ! ! f 




DN! j 1 J | | | | p 




1 i ! i i i i ' ! 





R^time^StatgjtSmRg 

Figure ?sJlo 





^et mieState 2 liming 

Figure J^/ 



0!__" 

02_ 
0 3 _ 

04~ 
0 5 ~ 



1 r 



1-1 



SD^ 



X 3 _J 
SD 3J _ 
X 31 



SS 5 /RS 3 



UP 3 



ri 



€lee k and Da 




Figure # ^ 



i i 



0i _ 

0 2 _ 

0 3 



04 
0 5 " 

SD 4 
X 4 



I 



SD, 



'41 



X4I 



UP, 



■J-L 



1 ■ r 



! 1 



RetimejtatgiLIlffiin g 
C lodrancTData A - l ignecL 

Figure 



□ 
m 

m 
a 
m 
m 

is 

ru 
ry 

p 
P 



01 _ 

02 _ 

03 _ 
04 _ 

05 _ 

SD 5 



t r 



x 5 J 

SD 51 
X 



51__ 

SS 2 /RS5_ 

UP 5 _ 
DN 5 



J i_ 



1-1 




Figure 2. 9 



D Doe r stlci * 



a 

'■3 

LI! 
U| 

a 

ill 
111 

U 

rfi 

m 
m 

Q 
q 



01 _ 

02 



0 3 

0 4 " 

0 5 " 

UP 



1 



DNi_ 
UP 2 _ 
DN 2 __ 
UP 3 



DN 3 _ 
UP 4 



DN 4 
UP 5 _ 
DN 5 



-i L 



1-1 



n 



n 



■ i i i 



Gleelea nd Data Alig ned— 

Figure $2-5 



Ofay 2, 2000 



©"Boerstfer 



a 

m 
w 
a. 

SJ1 

m 

is 

I'll 

ru 

CO 

□ 
a 



D J 

0i _ 
0 2 _ 

03 _ 
04 _ 

0 5 ~ 



SDi 



SD„_ 



ssyRs 

UPl 



DN 



1 



V CEffi 



ctive 



i i 



n 



n 

, i 



i-i 



Berime, State laming 
Clo ck Lags Data - 

Figure j? XL 



-May-2r200ir 



DBocrstlcr 



d ; 


i 




~i 1 — 

1 1 








0 >_j ,' ! 


1 

H 




1 j — 
1 1 




1 


• i J 


0 2 I J J 1 


1 1 1 — 1 — j . • ^ 

1 1 1 1 1 1 


03 i ; | 


: i : 1 rr-fi \ 


0 4 1 ! 1 






i 1 — 

1 1 








05 \ J 1 
















SD 2 j | 1 


! 1 




1 1 
■\ 1 

1 1 










x 2 1 1 1 , 


'n 




1 1 
1 1 








SD 21 " I , , 












X 2 i 1 i | | 


r 


1 






ii 




SS4/RS2 I 1 1 






1 








up 2 | | | 


n 


1 


1 

1 




n ! ! 


DN 2 | | ! 1 


n 


- i i ' : ii 




V CEffeitive 1 1 | 

I'll 
1 1 1 


1 


, 1 1 

— 1 — 1 — i — 





ClocfefeeaSfData 

Figure #27 



D Roerstkx 



